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USSR _CHEMISTS' ATTACK ON THE RESONANCE
THEORY OF CHEMICAL STRUCTURE ¥

Yo ¢

A. P. Meshcheryakov

/In the following digest, Ya. K. Syrkin and M. Ye. Dyatkina
bear the brunt of an attack by USSR chemists on the resonance
theory of cher’:al structure. Among those criticized are A. N.
Nesmeyanov and M. I. Kabachnik. The question of revision of or-
ganic chemistry textbooks is raised. The discussion will be con-
tinued in future issues of chemical periodicals./

On 2, 3, and 7 February 1950, an expanded meeting of the Scientific Coun-
cil of the Institute of Organic Chemistry of the Academy of Sciences USSR, took
place under the,chsirmanship of A. N. Nesmeyanov, the institute's director. The
attendance was 511-, 88, and 114, respectively, on the 3 days in question.

The meeting coéncentrated on & discussion of the report "On the Contemporary
‘State of the Theory of Chemical Structure" presented by Professor D. N. Kursanov
in the name of a group of collaborators of the institute. In this report, Kur-
sanov pointed out the practical value and vital significarce of A. M. Butlerov's
materialistic theory of chemical structure as opposed to the resonancé theory,
which is based on an essentially idealistic concept. The latter theory has been
persistently advocated in the USSR by Ya. K. Syrkin, M. A. Dyatkine, A. I. Kip-
riyanov, and several other chemists.

Many Russian invesfigators in the field of chemistry have begun to accept b N

the harmful viewpoint that all explanations of chemical reactions must be brought

intd agreement with the "contemporary" resonance theory, purely as & matter of
convenience At the seme time, the theory developed by Butlerov's school was

neglected as being allegedly based on primitive early—twentieth-century electro-

static concepts. Such groveling before Western bourgeois science, combined with

ne_ _.t of the achievements of Russi&n chemists, must have had a deleterious ef-

fect on the development of Soviet organic chemistry.- Reflected a.ga.inst this back-
ground, Kursanov's report could not have falled to arouse considerable attention.-
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This is Meshcheryakov's statement. It is somewhat difficult to deteimine
Wwhether the preceding text represents 8 report on Kursanov's paper or en ex-
pression of Meshcheryakov's own vievs.

Kursanov stated that, sccording to Butlerov, only one formule is possible
for any one chemical compound and that this formula expresses ell properties of
‘the compound. Kursanov further pointed out that the crisis of bourgeois science
hed influenced the theory of organic ckemistry developed by bourgeois scientists,
so that harmful theories holding back the progress of science resulted. He cited
numerous examples demonstraeting that American scientists, L. Pauling, G. W. Whe-
land, and others, have merely perverted the real meaning of Butlerov's theory.
Foreign sclentists; according to Kursanov, were guided by Mach's ideaiistic phi-
Josophy in developing the theory of resonance.

Kursanov perticularly condemned the uncritical attitude exhibited by Ya. K.
Syrkin and M. E. Dyatkina toward Pauling's resonance theory in their book The
Chemical Bond aad the Structure of Molecules. On the other hand, he praised the
criticism conteined in papers published by G. V. Chelintsev and Ufimtsev, He
further reviewed Chelintsev's book Outline of the Theory of Organic Chemistry
and stated that the suthor's attempt to explain all phenomens in organic chemis-
try by orbital and ccntact bond effects does not lead to entirely convincing re-

orltasl QL0 L2

splis.

Tatayevskiy commented on Kursenov's report by agreeing that the resonance
theory is essentlally based on Mach's principle of describing phenomena in the
most convenient menner. He further steted that the resonance theory, in attempt-
ing to apply the terminology end methods of quantum chemistry, actually distorts
the terminology and the physicel meaning of values which enter into quantum~
chemicel calculations. According to Tatayevskiy, the theory of resonance holds
that the function of the basic state can be expressed by & linear combination of
functions, each of which determines some particular state of the system. This
assumption results in & fundamentally wrong interpretation of quantum-mechanical
relationships, he stated. The underlying invalid interpretation of the physical
meaning of individusl wave functions being added has been made by Pauling, Whe-
land, Syrkin, Dyatkins, and Bochver, ke continued. Tateyevekiy went on to say that
this is'a fundamental error of the resonauce theory due-td:a misinterpretation of the
physical-meaning expressed by the -limesr.verfant;ofithe.yarigiion method, and' actaplly-
has no bearing on-the_resonance theory Ltself. The inaccurate™lnterpretation is due
to attempts to substitute speculative schemes and concepts for actuality. .

G. V. Chelintsev stated thet the resonance-mesomerism theory has been adver-
tised extensively and accepted uncritically. Furthermore, he stated, it origi-
nated in Anglo-Saxon countries gnd is definitely based on Mach's method.

I. L. Knunyants, Correspounding Memtge:‘-qfwthemcademy-*ofﬁ'scignqesgwaam,_
that Cooper formulas of moleculsr structure are based exculsively on the corpuscu~
lar function of . the 2lectron. If we consider the wave function in addition to.the
ceggggmlsp@w_ fon;. ve will undoubtedly return-to, Markevinkovig.and:.But 's
théd¥y of 8tructure, an\iﬁyééﬁ 'Zé'bng1ﬁ§ed_¥' AR ‘v--<—--~&9¥..:)n,uhr.~..im H B—Aﬂ'ﬂl

M. E. Dyatkina emphasized that mathematical methods as applied in the de-
tc'emil}a’cion of possible valency structures of multielectron systems do not per-
mit any conclusion in regard to the actual existence of some particular struc-
ture. She admitted that, from the qualitative viewpoint, errors which have led
to an incorrect understanding of the theory msy have been committed.

M. I. Kabachnik, after pointing out that there is no such quantum-mechanical
phenomenon as the resonance of structures, stated that the assumption of any such
phenomenon did not simply originate due to faulty language. He said that there
is a wrong idea there rather than incorrect use of the language, and Pauling has
devoted a whole chapter to that ides. Kabachnik went on to say that quantum-mechan-
ical calculations are justified. but onme should not refer to the results ol such
g .
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! calculations as the resonance theory, because otherwise the whole of quantum
mechanics will enter into the resonanze <theory. Thereupon, Kabachnik pointed
out the lack of criticism and objectivity exhibited in hie own article on
orientation in the benzene ring rublished in Uspekhi Khimii during 19%8. In’
conclusion, Xsbachnik preised Chelintsev for critinizing the resonance theory,
but demonstratzd. the shortcomings of Chelintzev's own theory on the examples
of the structures of benzere &nd nitrobenzeze.

A. P. Meshcheryskov gtated thet, from the practical viewpoint, the theory
of resonance seis back chemical rezearch, The activity of proponents of that
theory (Syrkin, Dyatkins, Kiprisnov, Vol'kenshteyn, sad others) should be
Judged accordingly, he suid. ‘The resonance theory ie based on an idealistic
approach and the tendency of “he people who sdvecated it was to disregard or
at least distort the sachievemsnts of Russizr chamists, he concluded.

B. M. Mikhaylov, M. G. Gonikberg, and D. A. Bochvar then expressed their
agreement with Kurssnovie ezsentisl thasis, apd B. M. Dubinin raised a question
in regard to the mesning of "contact bond,”" which, according to Chelintsev, may

be elther heteropolar or homopolax.

R. Kh. Freydlina, in her talk; brought out, among other things, that the
tatives of an ideal-

A mead LT

thiorists of resomance, Pauling aud Wheland, are represzn

istic school which is fashiorable in the USA.

Professor V. A. Izmall’skiy seid that attempts made 27 yoars sgo to form-
ulate relationships expléining the coloration of organic compounds led him to
the concept which he originally cellisd "mesostructure" or "mesostate" and which
later became known as mesomerism. In defining mesomerism; Izmail’skly referred
to electron shifts which cause formation of structurez differing from the class-
ical. The classical formuls, in Izmsil'skiy's opinion, expresses only an ldeal-
ized state arrived &t by a sort of averaging or summsetion. Izmail'skiy agreed
that the characterization of the status of the structural theory given by Kur-
sanov i correct and stated that the criticism of the resonance theory advanced
by the latter is compatidle with & quartum-mechanical trestment of mesomerism. o
He concluded by emphasizing thst further gdevelopmeni of the theory of structure
in the sense of Butlerov‘s conception of muiual interaction and interdependence
of individual atoms constituting a molecule will expedite industrial progress.

N. D. Sokolov remarked that results of proximate quantum-mechanical calcu-
lations in the fleld ~f theoreticsl chemistry camnot be regarded as achieve-
ments of the theory of resonance. Sokolov went on to say that onc can only con-
demn & too literal intervretation of these rassults end methods in the sense of
the resonance theory. s

Ya. K. Syrkin admitted that he end his collsborator, M. E. Dyatkina, have
made & number of errors in their book and thet through sheer oversight they
have also imtroduced some inept formulations. He further stated that, in writ-
ing the book, insufficient ettentlon was given to ideological aspects, although
ideology plays an important snd signifizant role in physics end, apparently, also
in chemistry. Syrkin stated that a discuszion involving the principles of quan-
tum mechanics is now belag carried on abroad. In the course of this discussion
he sald, some phyeiciste have reached conclusions which are entirely unaccept-
able, Thus, Heisenberg in the paper "Electrons apd Terminism" develops ideas
which may lead to the assumption that the electron possesses a free will. The
controversy taking plece abroad bas also been reflected in the USSR, Syrkin con-
tinued. USSR theoreticlans in the field of guantum mechanics (Blokhintsev, Fok,
et al.) are now improving their inexact formulations end: introducipg. more precis-
ion into their fundamental assumptions.

Syrkin stated that he assumes full responeibility for the fact that a cer-

tain amognt of negligent writing has been included im his book. He further rec-
ognizes 'n_hat he and Dyatkina have aggraveted the errors of Pauling's method of
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transition structures. Syrkin went on to say that instead of bringing the
function itself into agreement with the siructure, they brought into sgree-
ment with the structure the square of the modulue of the function. The
transition structures obtained in this manner were inaccurate, he said, be-
cause he and Dyatkina arbitrarily dividad tha electron cloud into three parts
and assumed Heilter's trensitional charge zlcud tc be the structure. Further-
more, Syrkin admitted the cardinal srror of urderestimating Butlerov. In con-
clusion, he stated tkat Xursanov's criticism ie justified and that people who
advocate the resonance theory havs not bsen criticized enough in Kursanov's
report,

Academician A. N. Nesmeyanov, in his address, first illustreted the con-
cept of mesomerism on th2 exawplez of the 203 ion and the anid amides. He
pointed out that from the ztandpoint of guan®uw mechanice a certain distribu-
tion of electron density correspondz to 2 genuine acid amide, snd that this
distribution can be expressed by & weve function ¢ . Furthermore, Y can

be expanded into & series:
P= 2@, 4 v,

Keeping in mind that this 1s & pursly msthematical manipulation Nesmey-
anov continued, one must first ask the question as to whether there is a cor-
respondence between the members of this series and the idealized structures
which do not occur in rature, but repressent sbstract limits. Quantum physi-
cists answer that such correspondence s possible in & rough approximation.

It 1s another matter to decide just how accurate this representation is.
Nesmeyanov went on to say that everybody understands resonance according to
his own lights, and asked whether an acetemide which is expreesed by two struc-
tural formulas sctually exists in nature. ’

There is definitely no such acetemide in nature, Nesmeyanov continued,
but a compound in which the two structures have besn aversged out. However,
Nesmeyanov stated, in assuming sxtremes structures we do not deal with fig-
ments of our imsgination. Structures corresponding to the idealized, extreme
cases for acetamide acutally exist in acetaldzhyde and ketones on the one hand
and compounds of the type of ammonia =nd emines on the other hand, he said.
All this is quite real and actusl: 1dealism begins when someone starts to
imegine that there is an intarsction between mathematical formulas and that
it is this interaction which determines tha bshavior of the substance. Unfor-
tunately, he stated, the description found in some translated and original
books is so vivid that the readers may actually suspect the author of believ-
ing that this interaction ectually occurs. Nesmeyanov concluded by saying
that in Kursanov's report there was very little criticism of actual errors com-
mitted by workers of the Institute of Organic Chemistry and thet he, Nesmey-
anov, has been guilty of an uncriticel sttitude toward Pauling and the reso-
nance theory in general.,

The balance of Nesmeyanov’s address was devoted to 8 detailed discussion
of Chelintsev's new theory of siructure and g sritical review of the concepts
of the orbital and contact bond.

After Nesmeyanov's address, Ye. D. Kaverzneva declared in the name of the
group which had participated in the preparation of Kursanov's report that Syr-
kin's talk admitting the Justice of criticism directed against his and Dyat-
kin:'s book has not demonstrated = sufficiently critical attitude on Syrkin's
part.

A. D. Petrov, Corresponding Member of the Academy of Sciences USSR, em-
phasized the necessity of developing Butlerov's theory further and stated that
Ya. K. Syrkin must be regarded as a proponent of harmful idealistic concepts.
Petrov went on to say that substances must not be regarded abstractly, es in

the resonance theory, but studied under actual conditions, taking into consid-

eration the surrounding medium, What is needed, Petrov said, is further study
gg;tg:ngérection in which reactions proceed and work on the aynthesis of new
p .

- b .

CONFIDENTIAL

CONFIDENTIAL

R |

50X1-HUM

L i 2 e sttt




M 9«- R . e '“. N . a : z I .. » Lo ;
Copy App ease 2011/09/14 : CIA-RDP80-00809A000600350529-6

Sanitized

BRI v o ‘n g

“CONFIGENTIAL

CONFIDENTIAL

I. N. Nazarov, Corresponding Member of the Academy of Sciences USSR,
stated that the resonance theory has resulted from the impact of idealis-
tic physical theories on chemistry and consequently must be rejected as
reactionary. . Nazarov went on %o sey that ip resonance there is an element
of the speculative, of the arbitrary behavior of chemical substances in
reactions. This is something agsinst which he and his group must categor-
ically protest, he said. Nazarov further remarked that mistakes made by
R. Kh. Freydlina and A. N. Nesmayanov have not been adequately shown in Kur-
sanov's report, and that Freydlina‘®s talk has demonstrated a lack of self-
criticism.

N. I. Shuykin remarked ir. his address that Kursanov's report has pre-
sented a matter-of-fact criticism divectad against the harmful idealistic
concept on which the resonznce thecry is based. Furthermore, he continued,

a somewhat inadequate attempt haz besn made in this report to lead the de-
velopment of theoretical orgenic chemistry into & different channel under

the guiding principle of mesomerism rather than resonance and in eccordance
with the ideas of Butlerov and Markovnikcy. Kursanov's report, Shuykin added,
incorrectly states that it does not make much difference how molecules are
represented. There should be one method rather than any number of arbitrary
methods for representing moleculss,

Professor P. P. Shorygin brought out that many Soviet chemists were in-
fiuenced by the tremendous build-up given to the resonance theory and were
misled as far as its scientific valua 8 concerned. The propaganda involved
here, Shorygin said, has dons & lot of harm to the development of national
chemistry, because the thinking of investigators was directed into wrong
channels. In the theory of resonance, Shorygin 58id, the understandable is
explained by the incomprehensible. It is unfortunate that USSR scientists
like Syrkin. snd Dyatkins have curpaseed Western scientists in their adher-
ence to the concept of resonance as en actuallyoccurring physical phenomench.

0. A. Reutov added that the resonances theory has been the keystone of Syr-
kins theoretical credo. He stated that, together with Pauling, he regards
resonance &8 & physical phenomenon. Under the circumstances, Reutov added,
it would be useless to expect any criticism of Pauling's views from Syrkin.
Discussing the circumstances which led to & penetration of a speculative and

. 1dealistic theory into the USSR, Reutov stated that {1) there has been an un-

AN

critical attitude toward the theory advanced by foreign scientists and Syrkin
is the man who is primarily responsible for this, and (2) theoretical develop-
ments Vere .neglected by some prominent USSR chemists who have forgotten the
tradition of Russian chemistry, which always emphasized theory.

V. K. Matveyev, Candidate of Chemical 3ciences (Institute of Organic Chem-
istry, Acedemy of Sciences USSR}, remarked that V. A. Izmail'skiy rather than
A. Ye. Poray-Koshits must be regarded as the originator of the concept of mesom-
erism, .

I. V. Obreimov, Corresponding Member of the Academy of Sciences USSR, stated
that the quantum theory has contributed & lot to chemistry, including an explana-
tion of the valency bond, which from the viewpoint of the quantum theory is quite
correctly represented by the conventional dash. Obreimov then criticized reso-
nence theory, which formulates all possible structures (about 97 in the case of
anthracene), but does not formulate the correct structure. The adherents of the
resonance theory, Obreimov stated; do not ask whether the lattices are degenerate
or not, but blithely formulate a linear ccmbination of all functions.

Professor B. M. Berkengeym, editor of Uspekhi Khimii, admitted that the ed-
itorial board of that journal mistakenly stated in & footnmote to M. I, Kabachnik's
article that evérything which is in accordance with the resonance theory may be
retained as a working hypothesis by chemists,
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M. I. Batuyev stated in & very enlightening address that Kursanov was not
quite consistent as far as criticism of C. K. Ingold's theory of mesomerism is
concerned. The idealism contained in Ingold's theory was consciously smuggled
in, according to Batuyev, in order to retain the concept of mesomeriem. There
is no difference between the theory of mesomerism and the theory of resonance,

according to Batuyev.

V. I. Ivanov stated that the harmful theory of rescnance has been prop-
agandized within the walls of the Inztitute of Orgarnic Chemistry for a long
time. In the course of discussing the Machist methodology inherent in the '
theory propounded by Pauling, Whaland, and others, Ivanov remarked that it
could be seen from Syrkin's and Dyatkina's addresses that these scientists were
§t1ill defending the Machist and idealistic views of Pauling and Wheland. Syr-
kin and Dyatkina, Ivanov said, do not realize that they have committed metho-
dological and political srrors. They concentrated on propagandizing Mechism and
proving its premises, while slighting national science. Thus, according to Iv-
anov, Syrkin and Dyatkina do not mention pre-Revelutionary and Soviet authors
in their monograph, but mention less prominent foreign authors.

V. V. Korshak, T. I. Temnikova, Ye. N. Prilezhayeva, and several others
also took part in the debate.

In concluding, Kursanov pointed out the significance of the debate and the
necessity of developing & theory of structure and reactivity which is anchored
to practical applications. According to Kursanov, the present discussion has
shown that the concept of mesomerism has been expanded in such a manner that it
no longer corresponds to Izmail'skiy's and Ingold's mesomerism. Mesomerism will
have to be more precisely defined, in Kursanov's opinion,

On conclusion of the discussion, the following resolution was carried:

¢ 1. Kursanov's report, "On the Contemporary Status of the Theory of Chemi-
cal Structure," has correctly evaluated the contributions made by Butlerov,
Markovnikov, and other Russian chemists to the theory of chemical structure, which
[¥hen correctly formulated/ is indissolubly tied up with practical applications
and leads toward further progress in the field of organic chemistry.

2. Kursanov's report justly criticizes the concepts developed by bourgeois
sclentists (Pauling end Wheland). The idealistic character of the resonance
theory has been shown in this report; furthermore, it has been shown that the
meaning of Butlerov's theory has been distorted by bourgeois scientists, who gave
insufficient credit té Butlerov.

3. The Scientific Council's discussion of the report has shown that a sec-
tion of Soviet chemists has accepted and used the resonance theory without apply-
ing due criticism. This is reflected in monographs written by ¥a. K. Syrkin and
M. Ye. Dyatkina, and also by A. I. Kipriyanov, and in a number of articles pub-
lished by A. N. Nesmeyanov, R. Kh. Freydlina, B. M. Mikhaylova, Ye. N. Prilez-
haeva, M. I. Kabachnik, D N. Kursanov, and others.

4, Kursanov's report quite correctly points out that heretofore Soviet
chemists and physicists criticism of the resonance theory did not expose the
‘basic methodological errors of that theory. Attempts at criticism were neither
directed against individusl aspects of the resonance theory (V. N. Ufimtsev) or
were cerried out from a wrong viewpoint (G. V. Chelintsev). Chelintsev's new
theory of structure is rather unsuccessful, because his results are not in agree-
ment with contemporary views on the nature of the electron and the observed be-
havior of organic compounds,
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The Scientific Council resolved that:

] 1. The fight against idealietic concepts in the field of theory of

g orgenic chemistry and work on the development of & contemporary theory of
structure and reactivity of organic compounds are to be regarded as impor-
tent tesks of the Imstitute of Organic Chemistry. In the future, exten-
sive experimental and theoretical work in that direction will be planned and
carried out, in accordance with the demeands made by the national economy of
the USSR.

2. The fundamental premises of Kursanov's report should be approved
and the report published with due consideration to the results of the dis-
cussion at the 2, 3, T February 1950 meeting of the Scientific Council of
the Institute of Organic Chemistry, Academy of Sciences USSR.

3. It is considered necessary that collsborators of the Imstitute of
Organic Chemistry who have used the concept of resonance in past work should
correct, in subsequent work, errors which they have made.

4, It is considered necessary to acqusint the Ministry of Higher Edu-
cetion USSR with the report end the discussion which followed the report;
also to raise the question of a thorough revision of organic chemistry texts
which contain methodological errors (such as the bcoks by Syrkin and Dyatkina
and by Kipriyanov), and to peint out the undesirability of their continued use
without such revisions.

5. A revision of minimum requirements for the Candidate's degree should
be recommended, with the view that an accurate reflection of the contemporary
status of the theory of structure and reactivity be embodied in courses of
study.

6. It is desirable to discuss the question of structural theory in chem-
ical periqdicals.

It is the author's belief that the discussion at the Institute of Organic
Chemistry has shown that everything is not in the best possible shape on the
battlefield of theoretical chemistry and that hostile theories penetrating from
the bourgeois world must be combatted with determination.
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